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ABSTRACT : PURPOSE: To easily control the shape of a groove having a width not greater than 1 

by making the energy of the etchant higher as the groove becomes deeper when forming 
the groove in a semiconductor by means of the plasma etching. 

CONSTITUTION: An SiOa mask is applied on a silicon substrate, and the RIE is 
performed to form a groove 3. As a typical gas, a mixed gas of SiCU+Cla+SFe is used. At 
this time, after etching is performed for a certain time under a fixed condition, etching is 
repeated with the energy of the etchant being made higher as the groove becoming 
deeper. Alternatively, the composition ratio, flow rate, pressure, power or the like of the 
gas may be varied, or the degree of vacuum may be enhanced, or the etchant energy may 
be increased by increasing the RF power. Also, other condition may be varied with the 
composition ratio and flow rate of the gas being kept constant. With this constitution, the 
proportion of a chemical etching is made larger when the depth of the groove is shallow 
thereby to suppressing the re-deposition of the etching product, and the proportion of a 
physical etching is increased as the groove becomes deeper, whereby side-wall deposit 4 
and the ion energy itself can be optimized depending of the depth, and fine grooves of 
various shapes can easily be formed. 
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